[Abstract] Macrophages are known to play beneficial roles in axon regeneration after nerve injury. To develop an in vitro model in which injury signals can elicit pro-regenerative macrophage activation, we established co-cultures consisting of adult dorsal root ganglia sensory neurons and peritoneal macrophages and added cAMP analogue dibutyryl cAMP. The conditioned medium collected from the co-cultures exhibited robust neurite outgrowth activities. The neurite outgrowth activities were almost completely abrogated by addition of minocycline, a macrophage deactivator, indicating that factors responsible for neurite outgrowth are produced by activated macrophages.
2. Transfer DRGs to a 1.5 ml Eppendorf tube with a blue pipette tip with an end cut off. Quickly spin down DRGs and aspirate off DMEM. Add 1 ml of DMEM containing 125 U/ml type XI collagenase and incubate for 90 min at 37 °C with gentle rotation using a twist shaker kept in an incubator. The optimal range for rotation speed is around 35-45 rpm.
3. Aspirate off collagenase-containing DMEM and resuspend DRGs with 1 ml of DMEM. When DMEM is added, DRGs will float. Wait until DRGs fall down, and then aspirate off. Repeat this step at least five times to remove collagenase completely.
Note: Try not to aspirate off completely. It is important to prevent DRGs from being sucked out.
4. Transfer DRGs to 15 ml conical tube using a cut off blue pipette tip. Then triturate at least 15 times using a blue tip until a homogenous suspension of cells is achieved.
Note: Trituration should be very gentle. Avoid making bubbles and try not to touch the bottom of conical tube.
5. Centrifuge the tube at about 239 x g for 3 min to remove cell debris in supernatant. Resuspend cell pellets in 1 ml Neurobasal medium supplemented with B27 and triturate 5 to 10 times. Then pass the cells through a 70 μm cell strainer installed on a 50 ml conical tube. Wait for 2 min, and then pour Neurobasal/B-27 medium using a pipette-aid to the strainer so that cells passing the strainer come off easily. Wait one more minute.
6. Plate dissociated cells onto a 6 well plate pre-coated with 0.01% poly-D-lysine and laminin (3 μg/ml), and shake the plate very gently for the cells to be evenly distributed. A total of 6 x 10 6 DRG neurons are plated for each well. Then, the plate is placed in a CO2 incubator maintained at 37 °C. 7. The co-cultures need to be set up 4 h after the initial plating of dissociated DRG neurons.
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Primary peritoneal macrophages are prepared from adult C57BL6 mice. After sacrificing mice in CO2 chamber, abdominal skin is delicately dissected to expose the peritoneum.
8. Inject 10 ml of ice-cold PBS into the peritoneum. Gently massage the peritoneum for 1-2 min.
Then, suck out PBS and transfer to a new 50 ml conical tube.
9. The lavage fluid is centrifuged at 239 x g for 10 min at 4 °C to pellet the cells. The cell pellets are resuspended in 3 ml of the red blood cell lysis buffer for 3 min at room temperature (RT) and then centrifuged at 239 x g for 10 min at 4 °C to pellet the cells again.
10. Pelleted cells are resuspended in macrophage culture medium. The peritoneal macrophages are plated on a cell culture insert placed on the 6 well plate where dissociated DRG neurons have been plated 4 h before. The number of plated macrophages is kept 5 times higher than that of cultured DRG neurons.
11. 4 h after macrophage plating, the neuron-macrophage co-cultures are treated with dibutyrylcAMP (db-cAMP; 100 μM) or PBS as a control. In some wells, macrophage deactivator minocycline is added with db-cAMP at a concentration of 10 μg/ml.
12.
After 24 h, the culture medium is replaced with fresh macrophage culture medium. The cocultures are maintained for 72 h without changing the medium.
13. Then the conditioned medium is collected, centrifuged at 239 x g for 5 min, and passed through a 0.2 μm filter to remove any remaining cellular debris. The collected conditioned medium is stored at -70 °C until use.
14. For neurite outgrowth assays, adult DRG neurons are obtained and dissociated using the same method described in steps 1-3.
15. Cell pellets are resuspended in Neurobasal-A supplemented with B27 and a total of 1 x 10 4 cells (per well) are plated onto eight-well culture slides pre-coated with 0.01% poly-D-lysine and 3 μg/ml laminin. Precoating is done using the same method described in step 6. If minocycline, a macrophage deactivator, is added to the neuron-macrophage co-cultures along with cAMP, neurite outgrowth activity is almost completely abolished, suggesting that the neurite outgrowth activity required activation of macrophage ( Figure 1C ). In our previous study, we
showed that conditioned medium collected from either neuron or macrophage alone cultures with cAMP treatment did not support neurite outgrowth (Kwon et al., 2013) . Therefore, the interaction between neurons and macrophages are critical for the neurite outgrowth activity. 6 Notes 1. In the neurite outgrowth assay using this protocol, DRG neurons do not grow any significant neurites within 15 h in culture. However, if DRG neurons are allowed to grow longer than 15 h, some degree of neurite outgrowth can be observed even in control condition. Similar findings were reported in the neurite outgrowth assay using rat DRG neurons in the previous study (Cafferty et al., 2004) . In pilot experiments, we test several different culture durations, and we found that 15 h of culture resulted in minimal neurite outgrowth in control condition while highly robust neurite outgrowth was achieved with conditioned medium treated with cAMP.
2. To set up the neuron-macrophage co-cultures, dissociated macrophages can be added directly to cultured DRG neurons without cell culture insert. In our previous study, we directly compared the extent of neurite outgrowth between conditioned medium collected from direct co-cultures and from the co-cultures with the two cell types separated by cell culture insert (Kwon et al., 2013) , and there was no difference between the two conditions. This suggests that the two cell types are communicating with each other using soluble molecules. The following study in our lab discovered that CCL2, secreted from neurons, is responsible to activate macrophages into a pro-regenerative phenotype in this co-culture model (Kwon et al., 2015) . 
